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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a copolymer 
having aromatic amine recurring units and having a high 
fluorescent intensity, and to provide a high-performance 
polymer LED using the copolymer. 

SOLUTION: The copolymer includes the recurring units 
represented by formulas (1) and (2) and has a number 

average molecular weight in terms of polystyrene of -Ar^Gft,- — iCRj— ftr^— 

103-108, wherein Ar1 and Ar2 are each an arylene group 
or a divalent heterocyclic group; and R1 and R2 are each 

independently a hydrogen atom, an alkyl group and the — — — rA^— ^hz krjfi- 

like, and wherein Ar3, Ar5 and Ar7 are each an arylene I j 

group or a divalent heterocyclic group; Ar4 and Ar6 are ^ : 

each independently an aryl group or a monovalent 
heterocyclic group; and n is an integer of 0-3. 
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(57) nl±0~3©3£&£^-f. 3 

mm Mir? vaijiniMSL, a^satai 

H»?LED£iI«-f*. 

[Kft#S3 TiB5t ( 1 ) JsitfSC ( 2 ) Tfij^ft* 

# 1 0 3 ~ 1 0 8 T-£ 

Ar, — CR, CR ; Ar 2 

(1) 

Cit, Ar.fcit/Arzfi. TU — UVlifeli2 

Ar 3 N Ar 5 f-N Ar 7 } 

i M 

Ar 4 Ar e 

(2) 

C^CT% Ar 3 , Arsfcil/Ar,!^ T'J — U>g 



(2) 

1 

iffi&m i ] Ties ( i ) ts*xft& ( 2 ) -emtsti&uk 

»©IR^^F«*« 1 0 3 ~ 1 0 8 T-;fc£ z t Z&WLt-f 

Ar, — CR, CR 2 Ar 2 

( 1 ) 

C:t\ Ar,i>J:t/Ar 2 li, ^ tl^tliiSHZT U — 

•tn-enaatTK^ii^^ r;u*;i^ 7;nj*->g, io 

5s 7 V—jut 5 /Ss TU— ;U7^*/bg, 7 y — 
7;i/3 + ->5, 7U-;i'7M;i/-> i ;;H % 7'J-;l>7 
)\,*)V7 5 yl, 7 y — ;i/7;u^ — 7 'J — )V7)V 
+-^S. I«raiiasj^(±v7y5^t. ) 

Ar 3 N Ar 5 f-N Ar 7 ) 

I 1 

Ar 4 Ar e 

20 

(2) 

[ £ it\ Ar 3 > Ar 5 i><fc{/Ar7l4. -^tl-^nSfci 
K7 V-l> >S4 fct± 2 ffi<Dlg^Sf * 5. Ar 
itfA r eli. -erft-?rft3fc£(;:7 0 -;ug£/cl4 1 fifi© 
aUSST-S.^,,, n(±0~3cDSS.?r^-r. 3 

( I ) fccfct/it (2) T-^£ft&i|i9;gLitM4©-£fH>< 
t^S£f*#W^*±tt OS Uliffi© 5 0 *:)V%M±-c 
( 1 ) T-^^n^yjIL*(4c7)^tf*^ 5£ 
( 1 ) fc<fct>'it ( 2 ) T^i*ft*«»?igL*ffi©£fH;: 30 

^lt, i o~9 o^^T-fe^^t^mt-r^is* 
~ i o 8 x*s,y. m&*m-mytz%-fz&&?<t&®i 

[»#ii4] ^fc< t h— ft&8!W£tzl±¥mwzii>Z 

M 1 £tzl± 2 5J«©&fi£#* fctiW*^ 3 iEttt?)ffi& 40 
HB#«51 $Mt< t<)-^t7)«ai:5S3tfl|iomiu:R 
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2 

m#msi mmtz&tmtoymz^ m^mizmmL 
TjEimmmz&vtz z. t *%s®.t-t zm&m a ~ 6 © 

[fS*ill 0] li*il4~9©0-rn^{c|5«©^ : F 

im>sm i n »*ii4~9©^fn^{cis«©s^ 
a. 

[If 1 2 ] 4 ~ 9 <D^-ft\mz%m.<07^ft=t- 

[nt$£ 1 3 1 ffi*ia4 ~ 9 cD^-ftiMzmm.w&ft? 

[ 0 0 0 1 ] 
[0 0 0 2] 

-OrO- 



[0 0 0 3] »«R7 5>«DiIL*ttfc*rf4#*& 
(*t UTC4. 0>J^.lfWO 9 9/ 5 4 3 8 5-^BS^lD« 

w-f i^a^^M^^nTl^*. WO 9 7/0 

9 3 9 m^mmmK.^ 7?9mr^>^ r )'MLm&. 
t 

-CZ=C-Ar-CH=CZ- 
(Zti7;u*;i'S^S:^-r <> a r ,47 y -u>SHSr^ 

[0 0 0 4 ] 

imW#ffi& i l J: -9 t -T &BBJH] L ^ L . ±IE^ 
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£ v i%H*&#£ffli>T. IttiOiS»?LED5:j|« 
[0 0 0 5] 

[SW«:*«-f *fc»©#a] *58WHffC4. JlEHH 

fiiKWHLfcfeS, TEst ( i ) -e^$tt 
( 2 ) x'TT^ti^mmr ; >« o s LMt * 

[0006] ai^*5B«wti, Tiest ( i ) feiifis: 
(2) T'Tjkznzmv&LmtiLZtn^tiimm^a 

#yx*UV*3f©&5pJ53*?*&M o 3 ~i o 8 r- 

Ar-, — CR, CR 2 Ar 2 

(1) 

U >« * fc l± 2 tifi©«3l BSST? * -5 . R , *> J: If R 2 t±. 

y^Mr/i/^S, y;Mr;i/-> y ;i/S> 7)\>*fr7\J 
T y 7 U •>!> T V -)V~> y 

7 U -;ut 5 y"S. T y -;uy t y — ;u 

t;i^3 + ->S. y y— ;uy;Mr;i/i/y;i/X, y»J— ;uy 

TV— )V7)V*r=- 7V—)V7JV 

Ar 3 — n Ar s — An Ar T } 

I M ^ 

Ar 4 Ar e 

(2) 

(CiT% Ar 3 . ArsfcitfArrti. *tl s ?tl'&iL 
IZ 7 'J - U >S* li 2 fiiW^«SST-S, « . A r 4 t> 

.t^ArBii, ^n-rntoitcTy-^ss/cti iffi© 

[0 0 0 7] 

mwnmkoBmi ^mo^m^mtTts^. ( 1 ) 

Ar, — CR 1 =rCR 2 Ar 2 

(1) 

CiT\ Ar,±5«tl>*Ar 2 t±. -^ft^njfeZKT y - b 
v»*fctt2fii©aaH8S-e**. Rifc«feU f R 2 (i. 
n-?n3ta:iC7K*Jl : F > y;Mr;ug. y;b^ + ->S % y 

y y -;ug s y y - ; ^+->g N 7 y _^-> y 7 
y-^7 5yl, 7'j-;i,7;^;H, yy-;uy;u=i 
+ i>S> 7 l J-^7;i/*;i/-> , j;H, yy— ;uy;Mp;u 
ysvS. y y-;uy;uy^;us. y y— ;uy;i^*-;u 

[0 0 0 8] ±ESC ( 1 ) -ttj*3n4tt'JJELlW&i;:fc 
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4 

tt&Ar ifcit/Arzlcisi^T. 7'J-UVltti, 3? 
§J£g^fc7K^fr£, *3£gl : y-2*B£B£^fcg|«3©SI : fa 

mLLtz~i>-v>m£tz amsm 2 #m.m * fc a 

f^b>^o£$r^-LTie-&L/ct»*^in^« > yy 
- b VSli, ggXgKtiltt 6 - 6 0 0 „ A^Wtc 
(±. 7i^U>I, t'7i-U>S. ^-7iib> 

7 9 V > V>-< jvm, 7 > b 7 -b > v-f ;ixg/«t if** 

10 

[0 0 0 9] 2«©«SIJIS£Ci> aj&ajKb&lfc*** 
2® *|fc^fc38 OoK^HfciH^ ft*jRti % a 
S4~6 0T*$)O. 77>v-f;H, 7 
Wl/Vv-f ;US> £ y v > v -< #;'J>y>f ;b 

fflU y>. *-7sg^a:C9^xnlg^$r3Eipg 

20 (-a■^;^>©5rv^o. 

[0 0 10] ±IH^ (1) T^$n^.i^»)iIL^ffllci5 
tt&Ar,. Ar 2 tiy;U+;lxS N 7*3 + yl, y;i/+ 

y;u*;uvyn^ 7M;>7;;1, yy 
7'j-w+yi, yy— ;i^>y;us> T'J — 

^7^1, 7';-^7M;Hx 7'J-^7;l/3 + y 
5. y y-;uy;Mr/bv'y;i'S> 7';-^7;u+;i/7 5 
/S. 7'J-;i/7;^-;H, 7';-;i/7;^-;b8> 
7i-;i/xf-;H, y;i/+;uy i^;i/jix— ;i/S. 7 
-> y ^ -;UJL-r^;uS^?<DSg5S4r^ L Ti>T t 
30 C n ©lMo4 J t-(i7 ;u+;H, 7;^*-y 

7M^7;;l s yy-;us, 7'J-;i-**y 
a. 7'J-;i/7;i/*;H, y y — ;uy;^;i/y = yl^ 
»iL<. y;u*;us. 7;^*i/| < yy-;uS#£ 
t>i:»il<, y;u+;us. 7;i/3 4yI*«it»S l 

[0 0 1 1] Ar,. A r 2 #M&S£Wt <5*§£\ ^tl 

»K*yti±ai«oi'»-f n-pfe j: < . ^m^i±a^ 1 

-2 0g«T-ifeiK fl^65l=(±> 
40 7"a^H, i-y D f;uS. -r^^s. 

t-y^^S. 'O^yuS. -fV7 5;i/S, •^+->;i/ 
£* ->7n-\+v;US. ^V'^ium. *9*)Um. 2- 
i^;b^+->;u8. ;-;H, fy^ 3, 1 -is* 
=f- n,* 9 * ;i^S. 7^y;uS^t*^tft>n, 

3. 7 - VtTjUXfTfrmiW ^ Ll\ 

[0012] y;un+->sti> mm. fmntzumwD 

50 ^Wtc(± N * h + ->S> JLh + ->S. y"a£;lx^-+v 



5 

1, i-raf;M-^>S, 7h*vl> i-^h+v 

+ ^yW+vi, S/y*a^+>;M-+*>l x 
^7^;M-*:>1, ^y^M"*^!, 2-^;u-.+ 
fWU**^!, 7~;b;*-*v'l, ?v^t*yl> 3, 
7-v7^;u*y*^**>'l, ^ y ;u*4->lfti: 

'v+^M-*^!. *y*^;u*-*:>l, 

yW^yl, t'WM'+v'I, 3, 7-y^fM^ 

^W4yI^ffiLl\ 

^Wt-ti. 7^;i^*l, x-^)V?*m. yaVjv? 
*1, i-rnfcVW 1 ;*!, y^f;i^*l, i-7^;Hf 

i, 7~n^;*l. f :wi^;tl, 3. 7-y^f;i/t 
y-^u? 1 ;*!, 7^y;u^lft£#W£*U -<>^ 

/i^ 1 *!, 2 -^;i^*v;u^;tl, r'v'/i^*-!, 
3, 7-y^f;l/t?f^ftSiWitc\ 
[0 0 14] 7M^y J J;H(i, tt|ft, ftt&ttzim 

Mfcm^ 7^;ui>y;n, ^n^>y;n, -r 

a y ;H, i-7o fc:Vl^> y -7>;i/:> y ;u 
1. i-7^;t^>y;H. t-^y'J;H, ^<>^)V 
:7y;H, -fV7^;i/yU;H, ^^y^yy;!/!, > 
^a^+ v;bi> ^^;i/i> y ^y-^v 

'J;H, 2 y;bg, 7 — jVi/V)], 

1, fy/by'JiH, 3, 7-v^^;^^^;U^y;U 
S> vVVJUisVivm^ h l J^f;i,yy;H, ji^Uv 
^f;i/yy;i/i, 7 a fcT/i/S?;* ^;i^> y;H. i-7a 
fc^vV^vy^l, 7f ;i/y^f ;k> y;H, t- 
^f/l/yVf^y y ^>f;l^y^ ^/U^ y 
-r 7 7 5 ;^>7 f;k> U 7 y ;u 

^fjl/y^f^yy^S, ^^Ui^^l/v y 

;H> 2 -xf;i/^y;i/-y7f;i/y y;H, y^;u 
v7f ^>'J;i/i % fiz/^^f ^'j;!^ 3. 7 - 

;i^/y;ugft£j^tf£ft % ^>^;i/->U;uS, -TV 7 
5 y ^*->;l^> y^g. y ^X. 

2-^*)V^*i/)l,i/y Tisfris 1 ) 3, 7 

-is* y ^ >f;[/y 7 ^;u-> 'J ;b 

-fVT^I/yV^l/yy/H, ^*zsjUi? 

;l/-yyf;l/yy;H N t^Uv?;* y 3, 

[0 0 15] 7;M-/i,7 5 7»2, il«U SWRifcttBI 
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*;b7 5 7 ifcJBftCi*St 1 - 4 OSKTft 

yxf;bT 5 71, 7 a f ;U7 5 7 
1, i-ya^7^I, ■/f;l/7i/S, i-7^l< 
7 5 71, t-yf;i/7^7l, ^>f;i/7^7S, ^ 
77; ;U7 5 71, ^3-is)VT 5 71, is 2 u ^ is )l 
7^71, ^7'f;b7^7S, t^f;i^7^71, 2~ 
xf^^y^y^ 7^;l/7;7l, 7^>;U7 5 

71, 3. 7-y7f;Ut^f;i/7;7l, =7 *t V )17 

10 ismttlfimifbti* ^>^;ut^7S, -Y77 5;u 

7 5 71, ^y;i/75 7S, *?f^75 7i, 2- 
xf;^^7;i/7 5 71, 7*i>;i/7 5 71, 3 , 7 - v 
^;M-?*-;U7 5 7IAWJLK 

[0016] 7'j-;nii, mmmimm6-& omm 

AffcWfctt. 7x-;H, C,-C 12 7;i/a> 
*>7i^H (Ci-C, 2 (±, jg»RSl~-l 2T*$)^C 

C^Ci 2 7^34y7i-;H, Ci- C12 
20 7;i/*;i/7x^;HAWtLt\ cci:7y-;i/St 
t±. 7?S^<b7K*^^>, l««:l*t^lH?ffl 

[0 0 17] 7>;-W*2/»i, «*»±»?it6-6 
0g«T*O. -7^7^^>1, C,-Ci 2 

7;l/a*y7x7*yl, 01-0127^+^7^7 + 
yi> 1 -^-7^;M-4->l, 2-^7^;u^ + ^>«/<i: 
if^J^Sti. Ci-C, 2 7;^ + y7x7 + yS, C 
i-Ci 2 7M;l/7x7*yIi^| Ll>. 

[0 0 18] 7'J^yy;H(i, ftJRat±ffl«6-6 
30 0fIJKT-fe0, 7x-;^>U^I, , Ci-C, 2 7;l/a 
^y7x^y y ;H, Ci-Ci 2 7W;l/7x^l/y 

y;H. 1 y;uS. 2-^7^;u^y;u 

1. iyy^;u-7^^;l/^y ;uS^if*^^$n. Ci- 
CzT^n + iy^^ y C,-Ci 2 7^*;i/ 

7x^l/yy;HA^i Lt^o 

[0 0 19] 7';-^75;itt, ^«^(±SS6-6 
OggTfeO, 7x^1/7 ^ 71, i?7 *~)U7li J 
1> C,-Ci 2 7;i/a*y7x-;l/7^7l, v (Ci- 
Ci 2 7;l/3 + y7x^l/) 75 71, v (Ci-Ci 2 7 
40 ;l/4;l/7x^b) 7 5 71, l-t7f;i/75 7l, 2 
-t7f;u7 5 7S^ci:*^J^sn. Ci-C 12 7;u+ 
;i/7x^;b7 5 71, v (Ci-Ci 2 7;i/+;l/7x^ 
;u) 7 5 7l^»iLl> 0 

[0 0 2 0] 7y-;u7;u*;Hti. ifc*fttt«»7- 
6 OSft-efeO, ftftwicti, v^^;u-Ci-C, 2 7 
;b+;H, Ci-Ci27;b3 + >-7^^;U-Ci-Ci 2 7 
;u+;H, Ci-Ci 2 7;l/4;i/7x^;i/-Ci^Ci 2 7^ 
+ ;H, 1 -7"7 + ;u-Ci-C, 2 7;b+;H, 2-i~ 
7^;u-Ci-Ci 2 7 if Sn, C i - C 
50 , 2 7;i/3*y7x^i/-c,-Ci 2 7^;H, Ci-C 



(5) 



12 7 7 * - C i — C 1 2 T )l>m#Vf £ L 
[0 0 2 .11 7 U-;ur;u3 + vSc±. jg£f!lgn±aS-7 
7;i/a^i>S. Ci — C, 2 T;U3^v7 i^;b-C i — C 

£ ft. Ci-Ci 2 7;^ + y7i^i/-C^Ci 2 7;^ 
*->S. Ci-Ci 2 7;b*^7x^-Ci-Ci 2 7;U3 

[0 0 2 2] T'J~;i.T;^;uvy;uSti N j^ll^tia 
£7-6 0SJST-&D. IWCli, 7^^;u-Ci- 
C i 2 T )l*)lis "J C^Ci 2 7;^ + y7x 

- C i-C i 2 7;i^;i^> y ;i,g, C i-C i 2 T;u+;u-7 ^ 
-^-Ci-Ci 2 7;!/+^y U;bS. 1 -i-y^JV-Ci 
-CizT)V*)\,is*) 2 -t7f;l/-Ci-C, 2 7 
M;i/y U /US. 7x^-Ci^Ci 2 7M;i/y^f 
;uv V )imte¥ftW7r^ti. Ci-Ci 2 7;i/a4y7x 
-;u-Ci— Ci 2 T/Mr/i/:> y Ci-Ci 2 7;u4^ 
7x-;i/-Ci-Ci 2 7;i/*;k>y ;uS#» £ Li^ 0 

[0 0 2 3] 7 V-frTJU^frTZ /mt LTti. j^jR 
&t±»S7~~6 0SKT-&9. JWfcWfcei. 

Ci — CiaT;Mr;i/7 5 Ci — Ci 2 T;l/n + i>7 

-^-Ci-CizT^M^T ^ >/S. Ci-Ci 2 7M;i/ 
7x^;i/-Ci-Ci 2 7;^;i/7^yS, (C1-C12 
7;U3^^*7^-;u-C,-Ci 2 T;i/+;u) 7^;S, 
v (Ci-Ci 2 7;i/*;i/7x^i/-Ci- Ci 2 7;b*;i/) 
7^71, l -^7^;U"Ci-Ci2T;i/*;i/T5 y 

W^^ft. Ci-Ci 2 7;i/*;V7x^ 
;i/-Ci-C, 2 t;^;ut^ ys. v (Ci-Ci 2 7M 
;i/7x^;i/-Ci- Ci 2 T;i/*;i/) 7$yliW*l 

[0024] Tv-frTjwr-jvmtLxi*^ mmmt 

®^8-6 QfUKT&O. AttttlcMU 7x^-Ci 
-Ci 2 T;u^^;uS. C i-Ci 2 7;i/3 + y7x^;i/- 
C i-C i 2 T;uy^;b5. C i-Ci 2 7M;i/7 ^ — 
Ci-Ci 2 7;uy^;bg. 1 -t7f;u-Ci-Ci 2 7^ 
*-;bS, 2-^7^;u-Ci-Ci 2 T;uy^^S^t* 
##J^£ft. Ci-C, 2 T;u^ + i>7^-^-Ci-Ci 2 
C i-Ci 2 7;i/+^7x^;i/- C i — C i 2 

[ 0 0 2 5 ] 7y-;i/7JI/*~;bX£LTfcU RiRaci 
If 8^6 0 8K-e*i)^ 7x^-c, 
~C i 2 7M-;H, C i-Ci 2 7;l/3*y7x^;l/- 
Ci— C i 2 7;i/+-;H, Ci- Ci 2 7;i/*;i/7x«;i/- 
Ci-Ci 2 7;i/+^i/S > 1 -t7f ;l/-d- Ci 2 T;b 
^r-^S. 2--^7^;i/-Ci-Ci2T^*— ;uStti: 

WJ/TN^f^ Ci-Ci 2 7;l/3 + y7x^-Ci-Ci 2 
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7;b*~;ug. C ,-Ci 2 7;^;i/7 x. C i-C i2 
7;l^~;bg*<*J£Ll>o 

[0 0 2 6 ] ■ l-ffiO&XiBSJ: LTli. MXfta«tt4 
-6 OfSK-e&v-. AttWdti. ^i-;uS> C,-C 

^S. C , - C i 2 7 ju* )V t* y v if £ ft. 

[0 0 2 7 ] Ar,, Ar 2 #S8lS£*fU I£gg&g# 

[0 0 2 8] £ Cite, ^fag^t LTU, 

[ 0 0 2 9] ^ali^«:#t?St LTti. «*UU 
T<o«*^tf*>ft*. 

R" R' R' O 

I I I 

-o- -s- 



-N- -B- -Si- 



O 

-<H-o- 



o 



o 

— N — C- 

I 

R' 



A- 



O 
II 

-C-N- 



II 

-C- 



[0 0 3 03 dCT% R' i LTI±, mz-H, frmm 
j|*St2& 1-20 ©T;Mr;bg. 6 ~ 6 0 ©7 

y -jm^ mmm a - 6 o © 1 fitw&gtEsa^tf 

[ 0 0 3 1 3 ±R5t ( 1 ) X-7f,ZtXZ>mD&LmtiL(DR 

;Mr;uT5yS„ yy— ;bg. 7';-/W+->I, tu 
-;u-> y ;i.g x t y — ;i/T r y — ;i/t ju^jv 

5. T y— ;ur;b=i + ->S. t y — ;ur;u+;bv/ y 
jy-^TM^TJyl, T y — )l7i\,>r=- ;b 

t y -jut^-jus, i flB©a*aai*yi:tt->T 

•>S, 7'J-/H, lffi©1t*igS. y7/I^L 

[0 0 3 2 3 Rii>J;tJ t R 2 ©m#:^Jtc-PVNTt±, Ar 
[0 0 3 33 Ri> R 2 ^'T;u+;i.M^#t;lt^(i. K7 

[ 0 0 3 4 3 ±!55t ( 1 ) -C*$n*aOJSL#fflt L 



50 



(6) 




(A) 



_h!25t (A) KtStt^R.,. R a2N R„ 3x R B4% R«, 5 fc 
=ktfReet4. *tL*'timUZ^ IfoiEcOAr ,iiJ:t/Ar 2 

HUaLK^ HuizBO R i „ R 2 <!:|5Mf©gT&<!>„ R»,~R 
» 8 © o *>> tyti < 1 & 1 r> MiH^kW^m^-aib zzttf 
L < . < 1 1 2 -?J4*3SS : FJ^1--P** i t A» 
«k9£F£L<. R a i, R a2 . R a3 . R a4 . R a7 , R»aO 

l-£?£L<. R.i, R a2 . R„tn R.8©HO'>?'j;<J: 
t) 2 o*<*3B|i^ JsWT* ^Ci^b L < , R 

[0 0 3 5] ±IB5C (A) tCfctf£R„ 7 :fcJ:tfR B8 {;Ju 
yxoi#l;*o r t «fc i> U 1-7 >Xtf>W#Uc&> T 

[0 0 3 6] *fgB£©£*£-#{4. ±|E5t ( 1 ) 0>«9 
ilLmffitcSD^. TIH5C (2) ©a0JgLmffi«:*rf 
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-Ar, 



N Ar 5 f-N Ar 7 V- 



Ar< 



Ar B 



(2) 

Ar 3 , Ar 5> fccfctfArrte. •*-*l-rft3iti£ 

io m<Dm.mmm-z'&z. nt±o~3©fiis$r^-r 0 n#2 

«±£>1§^ ^*-S.Ar 6 iJit;Ar7(i|5|-T*tSn£ 

[0 0 3 7] ±!S5£ (2) T?*$n*a«3igLJ»ffiKJ3 
tt<SAr 3 . Ar 4 > Ar 5 , A r efc J:tfA r 7 t4. 7/1' 

t ;ut 5. y S> 7 y - jH, t';-;u^-4-> 
T 'J — D t y -;ut 7'J — ;ur 

7 'J— ;|,7;i,34->l, 7 'J — Jl-7/Mr/l/>> 
'J ^S. 7 y -;u7;u+;u7 5 7 y -/vr/u^ 
20 ;bS. 7y-^7M-;H, 7 
;u+^7 — 7Ji/3 + ->7x — ^jl-t — 

[0 0 3 81 ±lE5t (2) T*^$n-Si^0iILmfi[O^ 



R . R R R V / v / K R R R R 






R R R R RRRR RR 

R > ^ A 'R R^"Y^ R^f^R 

R R R 



[0039] ^mmo^m^mi. swan*** u 

XfU'/gilTl 0 3 ~1 0 8 T-&£„ ^8|o±ifA ft 



Hftft©-&tHR*\ L < (4 2 0- 1 0000. £ £ 
tw»S L < 14 30-1 0000. ftlzfft L < 14 5 0 ~ 
5 0 0 0tr£>£. 

[0 0 4 0] *^£0^a^O^St4. a^- 

50 BShn>TfeJ:i\ ^m^SWitiSiKL^S^ 
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m&mtnznz. Mmj^it. #mw9 - 4 5 4 7 8# 
[004 1] ttz, m&n^m*. -ray 9 

v ^ftTits® znz m&fr h M%±tt 7 > A^a-& 

n-s.. 

[0 0 4 2] £tz^ 5t ( 1 ) T?^*n*«OigLJ|lfi[ 
5t ( 1 ) fcitfit ( 2 ) T-TjktStlZmi&LmtiLO 

$^lc»*L<. 6 0-8 0^;l^%^J;0»*L,<> 7 
0-80 Lt*. 
[0 0 4 3] ttfc. *SB««©*a^«:(±H 
Sf«l2a*tt«:ffl*to*^«HT?, it ( 1 ) Zlzltt 

(2) r**n*a«jiiLmfflJsw-©»o«L.*ffl[*$ 

l«C (2) Tf^$*l*»»)igL4lffi©^ft*«R«S'&(*: 
i'WtiiHIJiL^ttOB O^e^KUi-efe^ii:^ 
*?*L<s GOt^l^O^K, 7 0^% 
R±#S L<. 8 0^;U%#ft:fc$?£L<. 9 

0 t/i/WSlttflfu:*?* l < HHWtc l o 0 =e>is%X'& 

[0 0 4 4] &tz^ 5t ( 1 ) £fcliit (2) T-TnSft* 

J^T IC/Tv-T 0) t M=- U 
i><D, *>«tD f J^Tt-^-rt©©o*>2oJ^±4:ffl^h) 

SIS 1-2 0«7^+;H, #jfS&6-6 OWT'J— iv 

mH*u§mttLi -.6 o ©s«^»*^^-sPA^a^ 

tl^St* 9 . A r (iftSR 6-60 ffl©ftlb**** 
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[0045] *seifl<D*ai^K:«-r*a?i«it lt 

ti. ?ad*/U2». ^ft^^UV. yi?aaxr A x 

f h7'j t'* y n -r^n^v-tr yti.if.ff-mm 
mmt z n h omMiz o . 1 mm%Ki±mm $-t±^ 

20 [0 0 4 6] */c. *SBi«0«fi^*«:S5^?LED© 
[0 0 4 7] *%Bg©^S^^^LED©iS^ 

30 [0 0 4 8] *36ifl©#*-&«:0-&j«Sfc£ LT(±, «*. 
(ftS^-T-S^/v-^^S u z u k i *-y-7"f >7WS& 
izzon^-f&ftm. Grignar dRfciz £ Ofi^ 
N i ( 0) MfttcJ: r>M£-*-*#8u F e C 

*>. Suzuki*77'';v?'B£;i:J:0i^n^ 
Gr i g n a r dSJCtc «t 9fi"£-f N i 

( 0 ) fttigtc J: "JS^f S^J®A^^T*fe 
40 0. »*L<. N i (0) AtttfcJ: 9M^-r*£8jA«« 

[0 0 4 9] ^£fc\ *^B^ W ^a^#ti. %7t««i: L 

[0 0 5 0] <^{c*56B«©ig^fflfigi^tc-P^TSiBai- 
*. *56W©W^Fia«14j{i. M#Vtmx"£XZmL, 
y u >»K©BeW9$H i «0« l 0 3 ~ l 0 8 r-* -i. 

50 S5»^<t^fttt. ?SttE^©?S»tt. abtSiDK. 
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mmT~b± < . Ji&lftlctl. 2001-2478 
6 1 4#H 2 0 0 1 - 5 0 7 5 1 1 ^ #§§ 2 0 0 1 
— 5 0 4 5 3 3-^. &m 2001-27895 8#. 4f 
ffi 2001-261796-^. #§12001-2264 
6 9-^. ftft$3 1 6 1 0 5 8 ttZlzBmv>ma : Ht'£ 

MKomm tux t±* y 7 u >*fb£*u * y 7 
u sK y t y — u vsMb^nu * y 7 y - 

u # y 7 y - u > u >m<t&®, x 

y t y - u > t*- u >s#s^f*, y x^;^ >m<b 

y f y v > v * y tr y s> > sm Ar%&s 

'J ^ * 7 * > ¥&&ifz>ti&tfztit>iz 

-sfo^ y t y - i> >m*a-&#. # y 7 y - u > e- 

MV^bV*l^fftll\ «£©«£■»*. ?g 

T x 4 0- 9 5Mfi%©ffiB#$?£ L<. 5 0-8 01 
S%©S5B#J:»5*J*L.<s 6 5-7 5M%©SB# 

[0 0 5 1 J <X^, *fP£©i^H^LEDK-?^TtfcBJ§ 
-tZo *&W<?)&ft?L E Dt±. &it < £ fc— ^*<3IBg 

rat, <ms< fc&iBOT o 

[0 0 5 21 £tz^ *?|lflOiS»fLEDi: LTli. It 
Si:Sat)ii:©rat. «?fffl2IJI£RttfcS#?LE 

led. mttmtmtoM^ m^mmmzmi. ^ 

EDfiflf^ftS. */c*^<Diti^LEDi:LT 

a. < t i>-i5<D'mmtmffi t <DT$\zmmm\z 

[0 0 5 3] #Rlf. J^T©a) ~d) © 

b) mm/]E?m&m/&?iM/tm 

d ) jsm/jEam^m / nxm /m^w&m / mm 



(8) ^2 0 0 3-2 0 6 3 3 5 
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-r. j^tihil-. ) 

**. ®^ t mumtm zmb i> tmmm 

[0 0 5 4 ] HSUcBS^L-TRlj/cS^SIg© 
10 ^^©IgKjliJESrTtf^^m^WT^t©^ 

[ 0 0 5 53 S e.Ctffi:©!tfttfiHf>ia*^ol 
?taA©5fe#©fc*(3. t THy|g©m^±A 

»3Z.t±KJ?2 nmJ^T©ffi^«5rRl7Tt i < . 
^® ©ffi*tt|S|± ^ © B6±^ © /c i6 (c*m^2IS ^ 
S&tMOfm v n* -y 7 t -S ?rjf A LTUi\ 

[ 0 0 5 63 iRS-f-5B©WI#^a, <fctf#J!©J?;* 

20 Cii^^^. 

[0 0 5 73 *^^fc l >T. m^SAB («^?±A 

rm^f aAJB £ R fc L E D . ri&^r 

*g L-TWtaAJlftRtJfcS^L E D*^tf ZtlZ. 
[0 0 5 83 MMfHztt^ J^T©e)~p) ©« 

f) mm/mxm/n<m*m/mm 

g) »8i/«?faAJi/5yt)B/«^faAJB/Hftt 
30 h) mm/Mffi&JB/1E1MS&/&l!tM/#m 

i) Ha/iE?L^JMg/ll7 1 fcg/m^aAg/|§a 

j) m^ymm&xm/iEimmm/m^m/mmmx 
m/tm 

k) l^1l/m^±AS/^S/^^g/tta 

n) mmxmmmxB/iEnmMm /^%m/n=tmm. 
m/mm 

40 o ) mm/iEftffim/mftm/'m^mmm/'mim.A 
m/mm. 

m/nw&xm/mm 

mt<DT£Hzmjt>ft, mmm t ^m&m # t n -& 

50 $t?B<tif*««^Sti*. 
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[0059] ±mnff&\m&mn&isft : F>k'£t>m<o 

&*«teW£^©«3t£»Kti> 10- 5 S/cm 
Rill 0 3 S/cm>aTT-**3t«^L<s fgftB 

iip B i©y-?«^£/h£ <^£*:©(a4, 1 o- 5 s/ c 

m«±l 0 2 S/cml^T>6U0»t U<. 1 0" 5 S/ 
cmH±l O'S/cmW^blc^LVV 
[0 0 6 03 atttt&»«ttW»*©«g[£#«* 1 0 
- s S/cmH±l 0 3 S/cmJ^Tfc-f<5>*:i6tc. 

[0 0 6 11 K-7*-r-5-f*><Z>«SC±. JE?LaAg-e 

7— *>©#!£ LT(±, U>X^*>S^t 

K-f*>ttif*<«^35ft. *f*VOfltLTtt, 

[0 0 6 2] «S*&Ag©ffliJ?£ LTl±. «*ti 1 nm 
-1 OOnmf^^ 2nm~5 0nmWtLK 

[0 0 6 3] «ifitA»Kffl^*»»ttH «a-*»w(rt- 
oKi«TfaaaM?-rntf j: < . # y r— y 

>i>* J: * ,, Jft7x>i-iU ! -e©SS 
#; x *' y tD-;H3 J: ©K«flk # U 7 * — U > fcf 
=. U > J: tft ©B***, jK y ^ ji- U > U >fc «fc 

if* ©ss®f*, # y *v y «t t;* <ommw. y * 
y*-y-y >fcj: 5?s»,7 5 

*feti««B»=*t,«#tt if &JS7 ? 

D5/T — V (»7 *D5/T — . 

[0 0.6 4] BiJP 2 nmJMTOi^JBt±«^aA*#^ 

DtLTIt ttS£0t&LTMV2nmHT0gJM* 
KlTfcjB5^?L E D x l®@K|^iLTJBi«2 nmRF© 

[0 0 6 5] ft#tfj(Cl4. mtf. JSTF©q)~ab) © 

q ) mm/mm 2 n mJstT©«aw/ii3t»/iiEff 

r ) Wim/&Jtm/mm 2 nmJ^T©^»e/»@ 

s ) no/mi 2 n mtxTomm/^ytm/mm 2 n 

mj5rF©«»i/#B 

t ) Ha/OUP 2 nmJaT©ttaW/jE?UftaiJi/563t 
u) ®g/IEfL^e/^7t^/®J5 2 n.mJJ,T©«» 
v) »S/lW2nmiaT©IM»Ji/jE?U(l2IJl/5yt 

m/ mm 2 nmOT»«ii/iii 

w) BUI/BUS 2 nm^T©3&*t;i/fg5t»/m?iMK! 
x) Bltt/SBJiai/m^iaaai/JRIp 2 nmJMT©*&ii 
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my mm 

m/mm 2 n m«T©««w/H» 

z) ^m/mmz nmKTf<Dmmm/i£?mmm/^-ft 

m/n^mm/mz. 

aa) lit m/jtimmm/^m/m^mmm/mm 2 n 

mJ2TF©«ai/tt<i 

ab) »tt/IW2nnaaT©ie»W/jE?LIS^/3at 

m/^mmmxmm 2 n mjsiT©»»B/HM 

10 K»?LBDfftSOHIK, Ctt£©W«^&Rl}§te©i« 

?'y->SiBjau "7MrVEPMSU ^"7 -b y hOBtttk 
20 -f >75?»* h7'J > hftS?©Jfcl|Sfe«:ffli,N*c 

[0 0 6 6] 38#Ji©gUPfcLT(i, ffl^^M*4(C«k^ 

Z£llzmn-?tU-£J:\,^K Mz.lt 1 nm^S. 1 urn-? 5 

#*L-< (4 2 nm~5 0 OnmTfcO. 
iL< 14 5 nm~2 0 0 nmf$4. 
[0 0 6 7] *^o55^LED{ci5^Tl±. SEWB 

30 14, ±|i^a^{*fcJ:^»^JSW©563W*«*$ti'58 

[0 0 6 8] R5ytt*#fc UTtis &*D©t>©>W£fflT- 

©s§#te, sKy^>5L **>y>*, ?7!»j, 

•>7 - f©fe^S. 8 - t K o+ ->+ / y > t L 
< t4-€-©g|#^©^S|||#:. 7TSK7 rAfl-77x 

40 l-77x-jl/7?yx> &L.< l±-^©g|ij#^i:5:ffll> 

[0 0 6 9] IftWCtt, mtifcWH 5 7-5178 
1^^ 5 9 - 1 9 4 3 9 3-f-^lc|5®i?nT^^. t 
of, ^©tro^ffioJSI-PS.^., 
[0 0 7 0] *^©SI^LED*<jE?L«i2IJS*Wr 

femznzjEXMmttmtLri^ *?y 
* t l < (±-e ©gi^te, y -> 7 > t l < ii 

*©»»#;, fflfiist u < (4iMtc7?s^7 5 >zm-rz 
*y-> D *-y- >«a»# % f 7 v y >R»flt. 7 y -^7 

50 ^ >B#4*. x^;b'<>Sl4|i#; x h 'J 7 1-*->7 5 > 
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mm&, ** u r - y > *> u < ti-e ©s§*»#. * u 7 

*.>6l<tt*0K3tt % tfy tn)-,»b&L<t±*©g§ 
*'J (p-7iil/>t-l/» fcLOi-f-WK 
mfo. ttzltrtV (2. 5-^i-U>t*^U» fcL 

co o 7 1 1 s#wict±. tisEjmsm&tLx* &m 

BS63-7025 7 ^£$8. [5)63-17586 0#2t 
$8> - 1 3 5 3 5 9#^. m 2 - 1 3 5 3 6 

1 ^£$8. P2 - 2 0 9 9 8 IH 3 - 3 7 9 9 

2#£*L S 3- 1 5 2 1 8 4 -^^BtcfSKS nro* 10 

[0 0 7 2] Cft£>©*T% jE?ltn&JSKE^'&iE?ltH 

2S*t*4i lt> **y tr=.iw*^/<y-;K ) u < t±^-©s§ 

&L<t±*©^Sft. #!» (p -7i-l^>f-U» 
&L<t±-£©g$#&. £fct±**y (2. 5 -^jc- u> 
iL<i« o W»TjE?LI(J3l»« 

4> L < ti-t ©S§«ft, >K 'J -> 7 > t L < t±-E- OSf«, 

wtL< it^m^mmr 5 > # y -> o * -9- 

<£#T©:E?lf&&»#4©it£-t;:t±. S 

[0 0 7 3] sK'J fc*-;l^;l^V-./u*>L-<t±^©^# 
tell, «*. (i fc*^;u=e /7-^t,Aft i fc i±7 
* ^fi'&tc <fc o t*# £ ft & „ 

[0 0 7 4] ^•';->7>tL<t±^Wl§*^i:LT(i > 
y;M-l/fj.-(Chem. Rev. ) 18 
1 3 5 91 ( 1 9 8 9^) , ?mm$GB 2 3 0 0 1 9 30 

[0 0 7 5] *'9^n*^>;£>L<:t±*©S§##:t±, -> 
□ + -9- v«««JSK ltlEJ{M}£&mz t A, £ ti. \> ©-?, 

<5fc©*W®Kfflt^ft<i>. «M::jE?LI62tte©3f«£7 

[0076] iLi\Mmm<om^o>i5mzumt.ts:\.^, 
h om&iz «t * 73&##j^ s ft i/c. i^^jE 

[0 0 7 7] SfiS*»^©saBiiffliN*?ffiKtLrti % IE 
IS^tLT. ?dd*w, Jgfty^bV, i??an 

St, T-fe h v x y *;Ux^;l,>r I- v^:©^ l- >JkfSM^ 
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[0 0 7 8] ffiBKfr LTli. ?§a£;&^© 

Xtr>3-h^ N *tXf.<V^ 

-l-SU 9-f 7—/<— r'-f 7 7*3- X 
X ? 'J - >£pgiJS2u 7b*7EpgiJ£ N 

[0 0 7 9] S^-f *K»?/<-f >^-<h LTl±. «t 
- ^'^f^T^'J U- X') t^JV* 99 Vis 

-K #!>xfi/>, #u*Mbe-;K *'u->D#f/ 

[0 0 8 0] iEnio^ewKiPt LTl±. 

0. 5fiL<t±2nm~5 0 Onmf^y. $ blzft £ 
L< (i5 nm~ 2 0 0nm?*4. 
[0 0 8 1] *!fcifl©W»^LEDa«W?|&2i««:*r*- 

>t L< li*CDS#-(* x f h7y7;7VX7*/yy 

^v->77xf U>tL< l±^- (DK#^ > 5? 7 ^ J * 
y >g§«#. ifdi8-tKo + v/+;ij >t,L<l± j e 

u > U < ti-t OR4ME9^^ $ ft £ . 
[0 0 8 2] A&ffJtcCi. #H§Bg6 3 - 7 0 2 5 7^fi- 
^.15363-17586 O-^^l. ftffiW- 2-1353 
5 9^m. m 2 - 1 3 5 3 6 1 -5§4>$8. |§] 2 - 2 0 9 
9 8 8#£f8. |s]3-37992 m 3 - 1 5 2 

1 8 4-^^(c|5«$ftTl^^t©^*^J^^ft-& 0 
[0 0 8 3] ^ft?»©-9*>. t+tv7y-^l#, 

^W* y > l < 7>h7*;>tu 

< lt*(Dmm&. itzit 8-tKn + ->+;y>fcK 

©gi^©#sii<*. *" y * / y > *> u < t±-?-©^ 
# u * y ** u > t l < i±^©^*^ * y 7 ;b 

tl/VtL< (±^©g|#^*5»* L < „ 2 - ( 4 - t'7 

i-y;i/) -5 - (4-t-7f;i/7x^) - 1 . 
3. 4 -^- + -9"> ; 7 > /-;u > 7>h7* 
y h'jx (8-^y y y— ;u) 7;u3— 7 a. 
*y y >*^<H>(cSf±Lv>. 
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[0 0 8 4] n+tii&safflmt Lxammmiti 
[0 0 8 5] mmfrzvf&m^m^zmmt lti±. m 

7>;k i^;Hr^V^yT-trx- hf©xxf;Hg 

[0086] i§&*tzi±ffi&ymfrt><D!$.mi3mt lt 
[0 0 8 7] m-&-tzmft?><-< >r-t lti±, 

V) *>L<l±^©B§S&. (2. 5-^ac^b>t* 
-L» kLOi*©^^ tf'J K #y 

*«Jxfu-A ^'jJfifbt— ;k *fct± 

[0 0 8 8] «^fi«2£®©SiIP£LT(i. fflv»*«*4l;: 

£ * £ <fc o tttf <fc V < £ & tr > ;i, 

#f££L^J:?^JP$#£^T;fcru &&<<)B^t^ 

^mm<om!¥t LT1±, #|/LCi l nmfr£ 1 z/mT* 
0. *?* L< (±2 nm~5 0 OnmTifc*).. S&Kjffi 
L < t± 5 nm~ 2 0 0 nmT*^ 
[0 0 8 9] *?|B|o^l E D 5:Mt^Ifiti, 

<DX~$>tll£Ji< „ mtftfvX. 77^f7 7, ifjy}? 
Li\, 

[0 0 9 0] *»Hfci3ivc x Bffiffl#»i91*fctt¥» 
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x. tsjLif*tiz><D&£fc-e$>&'( >v?7 a • xx - * 
K (I TO) . -Ov^A - mil - Ym 
fre>ft*#*ttir9Xfcffl^TflEj££ftfcM (NESA 

*st*) *\ antfffiv^ft, i to, -r 

10 stua t lt. *'';7-y>tKiif ws§##. * u 
[009 1] mmommit. ft.v>m&&tn%&mjg.t 

£#JtLT. J§Sjl*?-r-i.ci^T*ti.*^ Wz-li 1 0 
nm^t> 1 0«mt'*'), L < t± 2 0 nm~ 1 urn 
T'feO. $<i(-$fiL<(±5 0 nm~ 5 0 0 nmX$> 
<5>o 

[0 0 9 2] ifc. »a±u: % «SaAS:»S(=-r*fc 
7;nv7-vm *-#> 

[0 0 9 3] *mwv>mft : ?LEDT'm^%mm<ottm 

A. ^'J iJOA, 7n->7A, *;k>9A N X h D> 

y'^A^ ffilS. -f-y h';-)A, ^Vy^A, t'^A, 
^■VJ-^A. x-Dt7A, f;K^7A, -f y-r^e^ 

Tny7A-i^ ?ny7A-f'yy7A^ 
■7n->7A-7;K-')A^ >y*7A-| 
Uf')A-7;K-')A^ iJf7A-7^ 
y7A^, !Jf-)A-ryy7A^ *;l/y7A- 
7^5-7A^!4^tf Piil$:2JiJ^_L0> 
40 «W«JfitLT<>±l^ 

[0 0 9 4] KS©EJ?lix m«£*«^W;X&£%Gi 
LT. aaSJ?-t-5.c:i:^T#^.^ «^t« 1 Onm*- 
h 1 0 it mT& 0 . Jf * L < l± 2 On m~ 1 u mT& 
0> $"B>(^$f4L<t±5 0nm~ 5 0 0 nmf*4, 
[0 0 9 5] HS©fF^77^i: LTti. X 

<b«S. #«^^«Jf4^*- h tt % W-i^mm 2 n mVLTvm 
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ftBJifc J: If / * tz (ifilH* / <- -S Ct *<- 

[00961 m&mmt lxh, ±mm 

ms-rz ztiz±<o nmnrnxmrn vtz^mm^iz 9 
y - & -s-* & © zwffl-t -5 ^ <t aqss t tt 4 . ^ n ^ 

[0 0 9 7] ^fgBHOi^H^LEDli. BMtefcSU t7 
* v hm^m. K •» h v h 'J y 7 %A% 

m?<o^mz/<9->&o>7&$:mnz-?x9zmm.-tz> 

B@ 4r3faiic 0 n / 0 F F T # 4 «k o (ciHSi- 4 d t (3 

> h r-t-rom^MTimbtiZo wi^ K-y h y 

•y ^X*?t-r4/ifetct±. fHS£|ii1g£,i:&(;:x ^7' 
^7m:ffMLT^S3^^&J:9^^IHg-ftt^^J:l^„ ffiK 

tg<htt£„ K-y h U y i/XSt^ti, /N'-y v-yfgijjt 
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[0 0 9 8] $ h\z^ HUl2M«©^3t^(±. §51^0 
& 4 \ tt<*> JftH fflftS t L X KM K ffl ^ 4 C t # T- 

[0 0 9 9] *«E «fctfW#*»* 

10 [0 10 0] 

[0 1 0 l] ;:t\ yx^b>&s©&¥i3#?» 

^D7h/77^- (GPC:HLC-8220GP 
C, IV-SH<liSCL- 1 OA. S^SifFmS) 

[0 10 2] H&flll 
20 1 ©-£-!&> 4 . 4' -v7"d?-3, 3* - 

(3-^f^-/h + -» Xf;K> (1. 34g, 2. 
6 mm o 1) . 4. 4' -v7"d€- {4* ' - (4- 
y h4->7i-;i/) xf-;l/} h 'J7x — ybT 5 > 

(0. 6 0 g. 1. 1 2mmo 1 ) &£Z?2, 2 ' - f 
try->*;l/(l. 3 8g. 8. 8 4mmol) 
rl-7t K □ 7 v > 1 0 OmLU^Lfc^ S^T^ 

T\ ccd^SU. fx (K S-i/^D^-^T'vJO) 
-yy^(0) (Ni (COD) 2 } (2. 5g. 9. 
30 0 9mmo 1 ) MX. 6 0ttT*#igL. 8BtL<e*«?» 
3 B#P B 1&JS C©RJ^^5rSiS (i^2 5 
t) ^T-^SIL. 2 5%T>=e— TtJ<2 OmL/^ 
-;H 5 0mL/-r^>^7j<5 0mLI^»l^ 

tit i«FHffli»Lyta. «Tditfcttm^^^uT2^ 

M«ffl(e*iL. h^ivl 0 0mLtc^$-a-fc o 

5ffi^y'J*7;Kt*7A Og. T 

^itI2 Og) £fflLTffiS£mv 0iRL/ih;UJL 
^ ?/-;l/2 5 0mL izffiT LX 1 ^nflB^ 

l. ffi&Ltzm&zz&Lx2mmffli.$ztMiz-&tz. n 

40 ^n/c^a-^# i ©iixfiiio. 9 o g-e^^fc. ^y^? 
-©tt^^iti o . #m&w i (cfc^r. ^: ( 3 ) t^; 

(4 ) ©i^0^Lmffl:©it(±. 7 0:3 0T$5. 
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(3) 




(4) 



1 tf>* # 'J u >sa©¥i^^*iis 
1. 4x10 s . Mw=3. 3xl0 5 Tfe^:. 
& 1 (±. hfl/X'A ? a a*;UA^ct*©^(3| 

[0 10 3] SWJ2 

2 4, 4' -y7ot-3, 

(3. 7.7)l"<> (1. 

g. 2. 1 lmmo 1 ) N 4. 4' -^-/at- 



Mn = 



3* - 
3 7 



* { 4 ' ' - ( 4 - t --y^JVV i =-)l) ji-r— ;U} h U 
7x^75> (0. 5 0g. 0. 8 9 lmmo 1)^ 
±TfZ, 2' -etTD ( 1 . 10g, 7. 0 4 mm 
o 1 ) £fl#7K Lfcf h7tFD77'/80mL L 

mmr-'<-7v >7LxmiftzmmwwiLtz. mm 

;t??v^>) ^y>r;l, (0) {N i (C0D) 2 } 
20 (2. flg, 7. 2 7mmol)M, 6 0t*T-#iS 

2 5t) £T-?££PU 2 5%T> ; e-T7K2 OmL/^ 
?y-;H 0 0mL/-r 5 OmLS^g&tf 

2B#F B 1^JE^L/c. f©t, OOmLi:^ 

i*S2 Og) (^aLTftS^m^ HMXLfcMtoiv 
?y-/U2 5 OmLlcfjTFLT 1 B^Hl^U 

van Ltzwmz^'MLx 2mfflwz&mz-&tz„ mm 

30 2 ©iR«t± 0 . 7 5 gT^-pfc. ^r/-7-C9 

tt£*Jt«fc9. #S-£# 2 Kfc^T. it (5) £5£ 

(6) (omn&Lm&.<Ditit^ 7 0 : 3 0-efc-s. 
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(6) 

&fi^ft2«*'U X^U>&!»W¥£g#^St±. Mn = 
7. 9xlO\ Mw=l. 5xl0 5 tSo/:„ftlt 

[0104] ]±tfc« 1 

VC/fWWUV (5 0 0mg, 1. 0 8mmo 
1) , 4. 4' -^D=E- {4' * - (4-t-7> 
)VV ^~)V) jl-^— ;U} h U 7i-;l/7; > ( 2 5 9 m 
g. 0. 4 6 2mmo 1 ) fc<fctf2 . 2* -ff'Jv;U 
( 5 5 3mg. 3 . 5 4 mmo 1 ) ZMtfcLtzr- h?t 
Ko77>4 0mL IITvnV U > 7" U 

j&K. t'X (K 5->?at??yx» ^y^A- 
(0) {Ni (COD) 2 } ( 9 7 3 mg. 3. 54m 
mo l)M« 6 0t*f#igL, 3 ftHSS * 

d©RJ«?S9[«:M G&2 5t:) j£-???££PU 2 
5%T> : e-T7Kl OmL/^^;- ;H 2 OmL/-f 

«TdiL/£tfclS«r^®UT2l§raaE^*|l^ 
x>3 0mLCgl^^fc. f©t> lNI13 0mL 
fciD^T 1 B^Jf^U LT^ffliC 4 967 

>=e^T^K3 OmL^Ao^.. mffi!gL&Ltzmz*fg& 
fc&Ltz. 1%mmi±* 9 0 OmLlzffiTLri 

mmmft u mm Ltztm& u r 2 mmsMsm 
■h=7 a (t;u^«2 0 g) «raur»»*m^ emr 

Ltz h)V^>?m.&* 9 S-JU2 5 OmLtiTLt 1 

emHtu tiUhLtztmzz&Lx zmgMEi&ikz 

■tttz. i#t>n/-=^S-&#3roiR»{± 1 9 9ragf*o 
tz. ^/-r-cott^lti'K *«^(*3 k*ji^t % SC 
(7) tSC (6) ©»giEUMfc©Jtti. 7 0 : 3 0T- 




(7) 
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&M'£W3(OXV7.?l'>mm(0¥-&fr : ?&li. Mn = 
4. 8xlO\ Mw=8. 3X1 0 4 T-S^fc„ 
ft 3 t±. ? o □ A ■K-ttS«a-C»» S -5. C 

»M«i* L/t £ - *>mm Ltz 0 mmm 2 £ itmm 1 «t 

[0 10 5] H*fefl|3 

<£»&ft 4 4 . 4' -yyDt- 3 . 3' - 

10 O-^f^h + v-) Xf^A;>( 4 9 9mg, 0. 
9 7 8 mmo 1 ) „ 4 , 4 ' -y^of - { 4 * ' - 

(4 - t -7"f;i/7x-*) ;H h'J7i- ;ut 
29mg, 0. 281 mmo 1 ) > N, N* — 
t'X (4-7Dt7xi;i/) -N. N' - (fx— 4— 
n-7"f;l/7i-;b) — ] , 4 -7i-l/>v7^ > 

(9 6mg. 0. Nlmmol) iJ<tt>*2, 2 ' - 1* 
f 'Jv>;U ( 5 4 7mg. 3. 5 2 mmo 1 ) ZtttfrLtz 
f F7tHD77>4 0mLI« Ltzfe^ mmx-'*7 

v >7Lx&Mmmm&ctz* iiiiiticjj^ 

20 T„ ^©fg^l;. f X ( K S-yi'ot^vxv) 
-y^r^(O) {N i (COD) 2 ) (9 6 3mg. 
3. 5 Ommo 1 ) iD*. 6 0"CiLT-#*§U 3B#PflR 
fS*-&fc. RJCa, iOK«a9[«:Sffl (W2 5t:) *T 
#£PU 2 5%7>=t-7*l 0mL/^^;-;H 2 
0mL/-f *>£fi!7.K5 OmL^^tpt-fSTLT 1 

mmmw vtzWt, «TiH L^ttR* *a l.t 2 RroHEts 

«U h ;Ui> 3 0mLKig)5? ^<D*£ N 1 W& 
I3 0mL ZiU*.X 1 B#Fb1«# U ?K»©I&3; UTW*S 
J1^4%T>=&^T7K3 OmLSrjD*. lB$T48&Lfc 
30 tkfc;Wl«:ISfc*Lfc. WmSti^ ^y-^2 0 OmLtc 
fiTFLT 1B#RHM*U 1fffilL/cit^5r^aLT2l^ra 

«fflta«u h;^>3 omnzmmz-tttz. -ewt, 

T;u;^7J7A (7^5tI2 0g) 5:®LTmSSIrlf 
IV EPRUfc h;i/JOjgaS:y 9 5 OmLKfig 

TUTltfWL, ^TJUU/cttiSSr5aUT2l^|BJ^ 
a^S^Hir/c. l#£ftfc#M^ft4©iRmi±l 9 6mg 
X'&-z,tz 0 ; ey^-(DttiX«-it<t 0. ^a^ft4(ciJl> 
S (3) . SC (8) £5£ (6) ©t*9SHiffi©Jt 
(±. 7 0:1 0:2 0 




(8) 

50 «fi^ft4©*'VX^U>glIf©¥13# : f*l±. Mn = 
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1. OxiO 5 , Mw=l. 8xl0 5 T-^fc, 

-ytz 0 .. . . . ■ . - 

CO 1 0 61 it$tM2 

<Mfr?1t&fo 1 ©-&(&> 4 . 4' ->*7d€- 
{4' ' - (4-t-7"^7ii;l/) xf-;W h U 
7x^7; V ( 2 . lg, 3. 7mmo 1 ) iS&Zf 

2. 2' -f f US^U ( 1 . 3 8g, 8. 8 3mmo 
1) tffii* L/ifh7tKD77>mL CgH Ufc^, 

Tl-fe^T. ^©SStC fx (U 5-'>?n*-?* 
•>-x» i-y^r/KO) (Ni (COD) z) (2. 5 
g. 9. lmraoDiD^ 6 Q°CtX^L^ 6B$R8 
SJS^-a-fc. £JS&. COKJESfc&ia (*52 5t) £ 
T-J££PU 2 5 967 V*— 7*2 5mL/^ ?7-;H 
0 0mL/-Y^>^7K 1 0 OmLI^»PTFL 
T 1 ftRHK&Lfcf*. *Ff£l3 LfctfcRfc^iiUT 2 gflBMK 

rasaus. ?dd*w i o o gizmmz-& 
it o . 5g-e*ofc. mft^it-sm i t±5£ ( 6 ) 

UVMSJIO^d^ati, Mn= 1 . 3X10 4 , Mw 
= 1 . 7X1 0 4 T-£-?fc. X&Tfl&iMl 1 ti. 

? a a * ;U £: ©jg^tcgigT- & o /c „ 
[0 10 7] 

<iS#?ft^J2©^£>4, 4* -y7"at-3, 
3* - (3. 7-i?^^;u^-^^;u) x^-n^cv (7 0 

5. Omg. 1. 08mmol) 33«fctf2, 2* -fc*f 
U-» ( 5 0 4. 9mg, 3. 2 3mmo 1 ) SrflJbKL 
fc-r h7 t HD77V4 OmLCiiUd SSI"?/* 

-•yy;K0) {Ni (COD) 2 ) (l. 0 g. 3. 
6mmo l) )&[J/U 6 0t*-?JHfiU 3l$HRj£S-a- 

fc. aetk, i©ass««:£a o&2 5*0 *t«wpu 

>ovN-fn©aaitc4j^r 5 ottc^Lxs^LT 
htm Lttfrv tz 0 5 0 r mfrF-it&Ks 2 use c 5 > © 
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CO 1 0 81 JCtfcfl<5 

<£3fe#tt©ffMlIi>#a£#l©0. <Wt%?DD* 
;i^A|gft«rC%Jbl=Xfar >n- h LTi^a^i* 1 OMR 
SrfffiLfc. c©gSt©3stfl^JWfcX'<:7 h^fcflWfe 
X^? h;b££. -t*i-Fn«^DngiRJR»^tW«H- (B 
3iSfF^UV 3 5 0 0 ) toZXMW&l&tBBft (B3ZS 
fpm8 5 0) SrfflwcaiSLfc. £7t£S©»£t5lcli. 
3 5 OnmTMLfcHofTtX't? h^«rfflofc. tit 

Sr. 3 5 0 nmX*<Dmtm.X*mz> Ztlz* r)m.%tej£0> 
ffi*ftt*#«>fc« ^fi-^i* 2 - 4 fc«kT/ig5^<b 

£tt 1 ^^©^-eatffiiw^Ttx^^ 

C 0 1 0 91 &ffi-&# 1 ~ 4 fciT/Hfl-Tft^ 1 ©£ 

CO 1 1 0] 

can 



10 



20 



30 













5. 0 6 






3.4 9 






0.8 5 






3.8 9 






0.4 2 



40 



co i i ii ?mm2 tit%tM2i3£xfitmM3frt>. 
( i ) -?7jkisnzm'o&LmGLt5$. (2) x*t<tiz 

co 1 1 2] 

ztzimwmt isxmmw&^wvinxm, > 



(51) Int. CI. 7 

G 0 2 F 1/13357 
H 0 5 B 33/14 
33/22 



F I 

G 0 2 F 
H 0 5 B 



T-7D-1- mm) 



1/13357 
33/14 
33/22 



B 
B 



(16) 



#F?S 2003-2063 



D 



f£B#g up £jE F ^_ A( ^) 2H091 FA44Z FB02 FB12 FC01 

sett*^<tfm^6 ttk<b^iis«^ fdo6 lais 

^#1*9 3K007 AB02 DB03 

4J002 CE001 CE002 CM022 GP00 

CQ02 GQ05 
4J032 BA02 BA08 BA12 BB06 BC02 
CA03 CB04 CB12 CC01 CD02 
CE03 CGOl CG03 



